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© A radio communication system and a portable wireless terminal. 



© This invention proposes a radio communication 
system including a plurality of radio terminals (1), a 
relay apparatus (3, 4) (including a plurality of base 
stations and an exchange station) connected to each 
radio terminal so that the radio terminals can inter- 
change information from each other, and a data 
processing unit (2) connected to the relay apparatus, 
each radio terminal (1) having a circuit (126, 127) for 
inputting and outputting a. voice signal and a circuit 
(117, 118, 119. 120) for inputting and outputting data 
whereby it can communicate with another radio ter- 
minals (1) or with the data processing unit through 
CJthe relay apparatus. The radio terminal of this inven- 
^tion further has a clock (112), and a circuit (116) for 
O storing a schedule inputted by the user thereby to 
^1 automatically select a receiving mode such as a 
^ringing mode or t a nonringing mode in accordance 
O w 'th the contents of the schedule, the present time 

0>and so on. 
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A RADIO COMMUNICATION SYSTEM AND A PORTABLE WIRELESS TERMINAL 



BACKGROUND OF THE INVENTION 

This invention relates to personal portable wire- 
less terminals (hereinafter, referred to as portable 
terminals) and radio communication systems and s 
particularly to a portable terminal having functions 
of telephone, scheduling manager and address 
book manager or a plurality of receiving modes 
and to a radio communication system using this 
portable terminal. ;o 

As a small size portable computer (or electric 
note book) having the function of scheduling man- 
ager, there is known an electronic scheduler as 
disclosed in, for example, JP-A-1 431 71/1987. This 
electronic scheduler has the functjon that the pri- 15 
vate schedules inputted by its owner, operator or 
user are stored as data and that later, a key work 
such as date or matter (event) is used for the 
search of the corresponding data of the schedules, 
then the data being displayed. There is another 20 
small size portable computer (electric note book) 
which has, in addition to the schedule managing 
function mentioned above, the function that desired 
data of telephone numbers, an address book and 
so on are previously stored and are, if necessary, 25 
read by use of various kinds of key words and 
displayed. It has a pocket size shape and thus it is 
becoming a necessary article for the businessmen 
in place of the usual note book. 

The indoor or limited area radio telephone sys- . 30 
tern to which the conventional cordless telephone 
has developed is described in the paper, No. 438, - 
page 2-256 (1986) of the 1986-all-Japan meeting of 
the Institute of Electronics and Communication En- 
gineers of Japan, section of communication. This as 
system solved the problem that cordless tele- 
phones are limited only to the use in a narrow 
range because they are connected to a particular 
base station, or it has the feature that the cordless 
telephones can be connected to unspecified base 40 
stations under the control of PBX (private branch 
exchange) so that the user can call a telephone at 
any place within the yard. If each person always 
carries his own small size wireless telephone of 
this type, each person at a given place can freely 45 
call other persons or can be freely called by other 
persons. Thus, it is possible to call any person by 
use of a particular wire telephone installed at a 
particular place and directly call a particular person 
by use of a wireless telephone. so 

The conventional small, size portable computer 
(or electric note book) mentioned above, however, 
stores only private schedules or the like, and thus 
has a limited advantage. 

We will now consider, for example, the function 



of a scheduler. When we try to make previous 
arrangements or call a conference, we first check 
the schedules of persons who are to attend, select 
the. dates on which the attendants are free, and 
then fix appointments with the attendants, before 
making the schedule for the meeting. In addition, 
we send invitation notes in which the contents of 
the schedule are written, to the persons to attend, 
and record the contents of the schedule on our 
note or the like. Thus, the conventional electric 
note book which stores only the private schedules 
is not useful when we make a schedule for a 
conference. That is, we must be helped by another 
in collecting the schedules of the persons to at- 
tend, adjusting and fixing the date of the con- 
ference and sending the invitation note to the re- 
spective attendants, which operations take much 
time and labor. In other words, the conventional 
electric note book has only the function of storing 
the result of having fixed a schedule, or the func- 
tion of the usual note book, and does not have 
such function as to utilize the data stored in the 
electric note books of other persons'. 

We will next consider the memo function. The 
telephone numbers an address book and so on 
must be inputted by human hands, which operation 
is troublesome. 

Moreover, precious data stored with much la- 
bor may be lost by erroneous operation (for exam- 
ple, resetting) of the electric note book or missing 
of itself. The loss of such information may bring the 
businessman into much serious situation. 

Also, in the indoor radio telephone system 
mentioned above, when an owner of a radio tele- 
phone is directly called by another radio telephone, 
calling and being called occur at arbitrary places 
within the yard, for example, at a place where a 
meeting is being conducted, under which situation 
the ringing from the telephone may disturb the 
meeting. In this case, most telephone calls will 
probably need no emergency, and thus a speech 
or voice message (for example, automatic answer- 
ing telephone) will satisfy such communication as 
the telephone call. The speech or voice commu- 
nication may be unnecessary depending on the 
contents, but may often be replaced by a memo in 
which case the electric mail or the like may be 
used. In addition to the present speech commu- 
nication accompanied with ringing, this nonringing 
communication can be introduced to enable the 
choise of a communication mode matched with 
time, place and situation, thus reducing useless 
calls. 

A method of switching among the communica- 
tion modes and control of the forbidden level de- 
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pending on the contents of a meeting is necessary. 
At each time of movement to a certain place, these 
must be changed by key input with match labor 
and time taken, which fact may cause the user to 
forget the switching of communication modes. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a 
radio communication system which enables a plu- 
rality of portable terminals to use the information 
within each terminal. 

tt is another object of the invention to provide 
portable terminals which automatically switch the 
receiving modes and a radio communication sys- 
tem using those portable terminals. 

In order to achieve one of the above objects, 
the radio communication system of the invention 
comprises a plurality of portable terminals, relay 
means for communicating with the respective por- 
table terminals, and a data processing unit con- 
nected to the relay means, each portable terminal 
having voice input/output means and data 
input/output means and which can communicate 
with other portable terminals or the data processing 
unit through the relay means. 

Specifically, the portable terminal has a mem- 
ory for storing the data inputted through data input 
means, and another memory for monitoring the 
data change within the first-mentioned memory, 
reading the changed data and storing it, the 
changed data being automatically transmitted to 
the data processing unit. 

Also, the data processing unit, at each certain 
period, requests each portable terminal to send 
data within the memory, controls storage means to 
store the received data from each portable termi- 
nal, and transmits necessary data to a portable 
terminal in accordance with the request from the 
portable terminal. 

In that case, the portable terminal may transmit 
information including the data and pass word pre- 
viously inputted through the data input/output 
means to the data processing unit, while the data 
processing unit may store the transmitted informa- 
tion in storage means, and transmit the data only 
when a request including a predetermined pass 
word is sent from the portable terminal. 

Also, the data processing unit stores received 
data from each portable terminal in the memory, 
processes the data stored in the memory in accor- 
dance with the request from the terminal, and 
transmits the processed result to each specified 
terminal. 55 

The owner of each portable terminal having the . 
above-mentioned function can make telephone 
communication with a person having another porta- 



ble terminal and make data communication with the 
data processing unit. Also, since each portable 
terminal causes the data processing unit to auto- 
matically store the inputted and stored (for exam- 
5 pie, each time the data in the memory within the 
terminal changes) or store the data in a certain 
period (for example, in a time band such as mid- 
night except the busy hour band), the owner of 
each terminal is not required to send the data by 
10 his manual operation, but the data from each porta- 
ble terminal can be transmitted to the data pro- 
cessing unit. 

Moreover, since the data processing unit func- 
tions as the backup unit for each terminal, missing 
T5 of a portable terminal from its owner, for example, 
will result in no trouble because necessary data 
can be read by another portable terminal. 

In addition, when data is registered in the data 
processing unit, a pass word is attached to the 
20 data, so that the data processing unit can answer 
the request for reading data, from a portable termi- 
nal only when the specified data includes that pass 
word. Therefore, the data reading can be prevented 
from being made by a malicious third party. 
25 Also, the data processing unit controls the 

memory to store the received data from each por- 
table terminal, processes the data in the storage 
means in accordance with the demand from a 
certain portable terminal (for example, a request for 
30 fixing a meeting as will be described with reference 
to Fig. 6 and the following), and transrnits the result 
of the processing (for example, a notice of opening 
the meeting) to specified portable terminals, thus 
the data inputted in each portable terminal being 
35 used by each other. 

In order to achieve the other object, according 
to this invention, each portable terminal is con- 
structed to have clock means, means for setting 
schedules, and means for switching the receiving 
" 40 modes so that a receiving modes can be automati- 
cally selected in accordance with the contents of a 
fixed schedule and the present time. 

The contents of the fixed schedule includes, for 
example, the time when a conference is started, 
45 the time when it is concluded, the conference room 
(place), the incoming restriction level for controlling 
the transmission modes, the outgoing restriction 
level for controlling the receiving modes, and so 
on. 

so In order to regulate free calls from other sub- 

scribers, a radio bases station which covers a spe- 
cial area such as a conference room in which the 
incoming and outgoing calls must be regulated, 
broadcasts the signal for . identifying the base sta- 
tion (hereinafter, referred to as the base station ID) 
and flags (outgoing call control flag and incoming 
call control flag) indicating the previously set in- 
coming restriction level and outgoing restriction 
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level, and each portable terminal selects a receiv- 
ing mode according to the contents of the fixed 
schedule and the contents of the signal from the 
base station. 

In that case, the portable terminal recognizes 
its present location from the base station ID broad- 
casted from the base station and the base station 
ID vs. location table previously stored in the inter- 
nal memory, and selects either the receiving mode 
determined on the basis of the schedule or the 
receiving mode determined on the information from 
the base station in accordance with the present 
location. 

When the present location is different from the 
location set in the schedule, the portable terminal 
produces an alarm, or when receiving an emergent 
signal from the base station, the portable terminal 
selects a predetermined receiving mode in place of 
the receiving mode selected as described above. 

The portable terminal of the invention automati- 
cally selects a receiving mode in accordance with 
the present time and the contents of the schedule, 
and thus does not need a complicated switching 
operation for switching receiving modes. 

Moreover, since the contents of the fixed 
schedule includes, for example, the time when a 
conference is started, the incoming restriction lev- 
els for regulating the receiving modes, unneces- 
sary calls during the conference can be limited. 

When the present location is different from the 
location set in the schedule at the present time, the 
portable terminal produces an alarm, and thus it is 
useful for its owner to make schedule control. If the 
owner has forgotten a meeting which he is to 
attend, the alarm from the portable terminal informs 
him of the meeting. 

The foregoing and other objects, advantages, 
manner of operation and novel features of the 
present invention will be understood from the fol- 
lowing detailed description when read in connec- 
tion with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of a first radio 
communication system according to this invention; 

Fig. 2 is a block diagram of a first portable 
terminal; 

Fig. 3 is a block diagram of the base station; 
Fig. 4 is a block diagram of a communication 
controller; 

Fig. 5 shows an external appearance of the 
portable terminal according to this invention; 

Fig. 6 is a diagram useful for explaining the 
input procedure for preparing a draft of the group 
scheduling; 

Fig. 7 is a diagram useful for explaining the 
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procedure for the input confirmation at the time of 
preparing the draft; 

Fig. 8 shows schedules for respective per- 
sons who will attend a meeting; 
5 Fig. 9 shows an example of the notice of a 

conference; 

Fig. 10 is a diagram useful for explaining the 
procedure for specifying the date of a schedule to 
be displayed; 

w Fig. 1 1 shows an example of the displayed 

schedule at the date specified in Fig. 10; 

Fig. 12 shows an example of the display of 
fixed schedules; 

Fig. 13 is a block diagram of a second radio 
/5 communication system according to this invention; 

Fig. 14 shows the format of a location in- 
formation signal broadcast from the radio base 
station; 

Fig. 15 is a block diagram of a second 
20 portable terminal of the invention; 

Fig. 16 is a schematical view of a control 
program for the portable terminal; 

Fig. 17 shows a memory map of a RAM of 
the portable terminal; 
25 * Fig. 18 is a flowchart of the location monitor 
program for the portable terminal: 

Fig. 19 is a diagram useful for explaining an 
example of the input of schedules; 

Fig. 20 shows the relation between the com- 
30 munication restriction and the communication 
modes; 

Fig. 21 shows the communication of restric- 
tion flag storage area; 

Fig. 22 shows the relation between the re- 
35 striction by scheduling and the restriction by loca- 
tion; 

Fig. 23 is a flowchart for the operation at the 
time of an incoming call; 

Fig. 24 is a flowchart for the selection of an 
40 incoming call restriction; 

Fig. 25 shows the communication between 
the calling side and the called side; and 

Fig. 26 is a flowchart for the operation of the 
alarm in a schedule. 

45 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

An embodiment of the invention will be de- 
50 scribed with reference to a system which is as- 
sumed to be installed in an indoor office environ- 
ment. Fig. 1 is a block diagram of a first radio 
communication system of this invention. In Fig. 1, 
there are shown portable wireless terminals 1 
55 (hereinafter, referred to simply as the terminals) 
each having a radio transiver function and which 
can be carried within the office. The internal details 
of this terminal will be mentioned later with refer- 

4 



7 



EP 0 399 520 A2 



a 



ence to Fig. 2. Shown at 2 is a data processing unit 
for controlling the whole system, and at 3 are base 
stations which are coupled by a radio wave to the 
terminals 1 and which are provided on, for exam- 
ple, the walls or ceilings of the office. The places in 
which the base stations are installed, and the num- 
ber of the base stations are determined by the 
space of the office and the distance which the 
radio wave can reach, in order that the terminals 
are able to communicate with any one of the base 
stations whenever the terminals are located at any 
positions within the service area of the office. 
Shown at 4 is a communication controller for con- 
trolling communication channels to be set or 
opened between the data processing unit and the 
base stations. When the terminals are used as 
telephones, the communi cation controller 4 func- 
tions as a private branch exchange. Shown at 6 are 
transmit-receive antennas of the base stations, for 
example, whip antennas. Shown at 7 is a connec- 
tion line (interface) for use in exchanging data 
between the communication controller 4 and the 
data processing unit 2. For example, an RC-232C 
interface is used therefor. Shown at 8 are connec- 
tion lines for connecting the communication con- 
troller to other systems. The connection lines 8 are 
directly connected to the public telephone network. 
Thus, the system of this invention can be con- 
nected through the public telephone network to a 
system installed in a remote office. When the ter- 
minals are used as telephones, the connection 
lines 8 are used as normal connection lines to the 
public telephone network. The number of circuits, 
or channels is set within the range of, for example, 
several to several tens matched to the amount of 
traffic. 

Fig. 2 is a block diagram of the terminal 1 
shown in Fig. 1. In Fig. 2, there is shown a trans- 
mitting circuit 101, in which a carrier signal (of a 
frequency of, for example, 240 MHz band) from a 
synthesizer 105 is frequency-modulated by an ana- 
log signal (of, for example, 0.3 to 3.4 KHz) from a 
modem 106 or a voice circuit 125, and the modu- 
lated signal is amplified to a predetermined power 
(for example, 10 mW) and transmitted. The trans- 
mitting circuit 101 has in its output section a switch 
(not shown) which is operated by a carrier ON/OFF 
signal from a radio controller 107 so that unnec- 
essary radio waves are not produced in the stan- 
dby mode. Shown at 102 is a receiving circuit 
which amplifies a weak signal of a receive fre- 
quency band (for example, 380 MHz band), and 
demodulates the FM signal into an analog signal as 
the transmitted information. Shown at 103 is a 
branching filter for enabling an antenna to be used 
for both transmitting and receiving. Shown at 104 is 
a whip or built-in antenna. The frequency syn- 
thesizer 105 is ordered by the radio controller 107, 
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to determine transmission and reception frequen- 
cies, or transmission and reception channels and to 
supply local oscillation frequencies to the transmit- 
ting circuit 101 and to the receiving circuit 102. The 

5 modem 106 is ordered by the radio controller 107, 
to modulate digital data (for example, 1, 0, 1, 1, ...) 
being transmitted, into, for example, a sine wave of 
1200 Hz (for example, MSK, or minimum shift 
keying modulation) and to demodulate the received 

70 modulated wave into the original digital information. 
The radio controller 107 controls channel setting 
and opening procedure, exchange of digital in- 
formation with the base station, specifying channels 
(controlling the synthesizer 105 to specify a fre- 

75 quency), and on/off of the carrier. Shown at 110 is 
a communication mode control circuit which con- 
trols the switching of telephone/voice 
message/secretarial service function. Shown at 111 
is a secretarial service function control circuit which 

20 comprises a microcomputer and a program mem- 
ory. Shown at 112 is a timer which indicates the 
present year, month, day, hour, minute, and sec- 
ond. Shown at 113 is a temporary memory for 
information being transmitted. This memory is used 

25 for temporarily storing the data of another memory 
existing within the terminal when it is transmitted to 
the data processing unit. Further details will be 
described later together with the basic operation of 
this system. Shown at 114 is an address book 

30 memorizing circuit, and at 115 is an electric mail 
memorizing circuit, which stores letter information 
transmitted on a communication channel. Shown at 
116 is a schedule memorizing circuit, which has a 
function for storing the schedule of the owner of 

35 the terminal and part of the schedules of the sub- 
scribers of the system as will be described later in 
the application of this embodiment. Shown at 117 
is a key input section, at 118 is a key input circuit, 
and 119 is a display which is, for example, of liquid 

40 crystal indication type for small size and low power 
consumption. 

The display 119 is driven by a display driver 
120. 

Shown at 121 to 124 are analog switches for 
45 preventing the speaker from emanating unneces- 
sary sound and the microphone from picking up 
undesired signals except when the terminal is used 
as a telephone. These switches are controlled by 
the communication mode control circuit 110. 
so Shown at 125 is a voice circuit which is of the 
same construction as within the normal telephone 
set. Shown at 126 is the speaker (or earphone), 
and at 127 is the microphone. Shown at 128 is a 
voice message recording circuit which includes, for 
55 example, a small-sized tape recorder or an 
analog/digital converter and a semiconductor mem- 
ory. 

Fig. 3 is a block diagram of the base station 3 

5 
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shown in Fig. 1. In Fig. 3, there are shown a 
transmitting circuit 301, a receiving circuit 302, a 
branching filter 303, an antenna 6, a synthesizer 
305, a modem 306, and a radio circuit controller 
307, which have the same functions as the circuits 5 
101 to 107 included in the terminal 2 mentioned 
with reference to Fig. 2 and thus will not be de- 
scribed. The modem 308 has the function of modu- 
lating a signal which is produced from the radio 
circuit controller 307 and which orders to set and w 
open the channel to the communication controller 
4, into digital information and has the function of 
demodulating the digital signal incoming from the 
communication controller 4 into information of 
channel setting and opening, ID number of the is 
terminal to be called, and so on. After the channel 
is set the signal from the terminal 1 to the commu- 
nication controller 4 is transmitted through the 
transmitting and receiving circuits 301 and 302 of 
the base station and directly through a hybrid 309. 20 

Fig. 4 is a block diagram of the communication 
controller 4 (Fig. 1). In Fig. 4, a signal transmitted 
from the base station 3 is supplied through the 
connection line 5 to a hybrid 401 where it is given 
a path to a modem 402. This signal is then con- 25 
verted by the modem 402 into a digital signal. 
Shown at 403 is an interface for establishing com- 
munication path which checks the call initiating 
request signal and identification code from the ter- 
minal 1. This interface for establishing communica- 30 
tion path, 403 has the function of transmitting an 
outgoing call request or the identification code of 
the terminal being called to the base station 3 by 
reference to the memory 411 of a switching con- 
troller 408 in which the identification code and the 35 
corresponding transmission address are stored. 
Shown at 404 is a secretarial service interface, 
which, after the channel setting procedure is com- 
pleted, receives information from the terminal 1 
through the interface 403 and transmits it to a 40 
secretarial service circuit bus 406 in a predeter- 
mined format. Shown at 405 is a connection portion 
to the base station 3. If necessary, a plurality of 
same ones may be provided, in which the respec- 
tive interfaces for establishing communication path 45 
are connected to the switching controller 408 and 
in which the secretarial service interfaces are con- 
nected through the connection bus 406 to a data 
processing unit interface 407. Shown at 405' is the 
same as the connection portion 405 except the 50 
hybrid. This portion is provided for the communica- 
tion with another system through the connection 
line 8. An exchanging switch 409 connects other 
systems, connection trunks 410 (if necessary, a 
plurality of trunks are provided), and the portion 55 
405 , and serves as the normal private branch 
exchange when the terminals are used as tele- 
phones. 
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The basic operation of the radio communica- 
tion system of this invention wiil be mentioned 
below. 

A description is first made of the operation for 
setting and opening the communication channel 
between the multifunction terminal 1 and the data 
processing unit 2. 

When the terminal 1 requests a communication 
channel to be established, to the data processing 
unit 2, a call initiation demand signal is transmitted 
on a preset radio control up-channel. 

The neighboring base terminal which received 
the call initiation demand signal transmits a channel 
specifying signal for specifying a communication 
channel, to the terminal on a preset control down- 
channel. 

In this way, radio up- and down-channels are 
established between the terminal and the base 
station in accordance with the specifying channel 
included in the channel specifying signal. 

Moreover, the base station transmits a channel 
connection demand signal for requesting the chan- 
nel con nection, to the communication controller 4. 
The communication controller 4 which received this 
connection demand signal connects the base sta- 
tion and the data processing unit. 

According to the above-mentrcned procedure, 
bidirectional (up and down) communication chan- 
nels are established between the terminal and the 
data processing unit. 

A description is made of the case in which the 
data processing unit 2 specifies a particular termi- 
nal 1 and establishes a channel to the terminal. 

The data processing unit transmits a signal 
including the identification code of the terminal to 
be specified, to the communication controller 4. 
The communication controller 4 which received the 
signal, selects the neighboring base station asso- 
ciated with the specified terminal by reference to 
the memory 411 in which the relation between a 
plurality of terminals and base stations near the 
terminals is registered, and then transmits an in- 
coming call request signal including the identifica- 
tion code of the specified terminal. 

The base station which received the incoming 
call request signal transmits a channel specifying 
signal including the identification code of the speci- 
fied terminal on the radio control down-channel. 

The terminal always monitors the signal on the 
control down-channel in the standby mode (when 
not communicated), and thus when the identifica- 
tion code included in the signal coincides that of its 
own terminal, it receives that signal and establishes 
a receiving channel. 

By the above procedure, the communication 
channel is established between the data processing 
unit 2 and the terminal 1, 

When the relation between a plurality of termi- 
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nals and neighboring base stations associated with 
the terminals is registered in the memory 411 
within the communication controller, the following 
procedure, for example, is taken. 

First, each terminal sends a signal including 
the identification code of its own terminal (locate 
registration signal) on the control up-channel in the 
standby mode. The sending of the signal may be 
made during, predetermined period or by the own- 
er' operation at the terminal. 

The base station which received the locate 
registration signal transmits the identification code 
of the terminal included in that signal and the 
signal including its own identification code to the 
communication controller 4. 

The communication controller 4 which received 
the signal from each base station controls the 
memory to store the relations between, the iden- 
tification codes of the terminals in the signal and 
the identification codes of the base stations. When 
two or more signals include the identification code 
of the same terminal, it is possible that the base 
station which received the locate registration signal 
transmits the strength of received signal in addition 
to the identification code to the communication 
controller 4, and that the communication controller 
4 controls only a signal of greater strength to be 
registered. Thus, wherever each terminal is moved, 
it can be communicated with the base station as 
long as the base station is located within the range 
which the radio wave can reach. 

After the channel is established between the 
terminal and the data processing unit, the bidirec- 
tional communication therebetween can be made 
by a predetermined procedure. 

When the communication is completed, and 
the channel is desired to be opened, the central 
processing unit issues a command to stop the 
radio transmission from the base station and then 
open the channel connection to the communication 
controller. The terminal, when detects that the 
transmission of signals is stopped from the base 
station, stops the transmission after a predeter- 
mined card time (for example, 2 seconds), and 
waits in the standby mode. 

A description will be made of the operation for 
supplying data within the terminal into the memory 
202 of the data processing unit. 

It is assumed that data is inputted through the 
terminal keyboard 117 (Fig. 2) and that the data 
within the terminal is changed. When the internal 
data is changed, new data is written in the memory 
130 (which includes circuits 114 to 116), or the 
previously stored data is updated or erased. In Fig. 
2, when the data in the memory 130 is changed, or 
when new data is written in the memory 130 or 
when the previously stored data is updated or 
eliminated, the secretarial service circuit 111 con- 
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trols the contents of data after the change and the 
address of the data on the memory to be stored in 
the temporary memory 113. Then, the secretarial 
service circuit 111 inquires of the communication 

s mode control circuit 110 about whether the com- 
munication channel setting is possible or not 
(because the telephone mode may now be oper- 
ative) in order to establish a communication chan- 
nel to the data processing unit. When the commu- 

io nication channel setting is possible, it issues the 
request for the communication channel setting to 
the communication mode control circuit 110. The 
radio controller 107 makes a calling procedure for 
treating the data processing unit as the called 

15 party, so that a channel is established between the 
terminal and the base station and that the terminal 
is connected through the communication controller 
to the data processing unit. 

Then, the terminal sends a signal including the 

20 data of the memory 113 and the address on the 
memory circuit. When the channel setting interface 
403 (Fig. 4) within the communication controller, 
when deciding that the called party included in that 
signal is the data processing unit, supplies the 

25 received signal (including data after change and 
address on the memory) from the modem 402 
directly to the secretarial service interface 404 and 
then fed through the connection bus 406 and the 
data processing unit interface 407 to the data pro- 

30 cessing unit. Then, the data processing unit causes 
the data included in information from the terminal 
to be stored in the memory 202 at the correspond- 
ing address. Then, the data processing unit copies 
the stored data, and sends it back to the terminal. 

35 The terminal compares the data stored in the 
memory 113 with the data from the data process- 
ing unit, and when both are coincident, the terminal 
supplies a confirm comparison signal to eliminate 
the end communication protocol and data in the 

40 temporary memory 113. If both data are not co- 
incident, the terminal sends the request for reset- 
ting the data stored in the storage portion within 
the data processing unit to the data processing 
unit, and again sends the data in the temporary 

45 memory 113. 

The above operation is automatically made 
without requiring for the owner of the terminal to 
operate. During the data sending operation, the 
operator may be informed by a display or lamp 

so that the communication is being made, or of the 
criterion of normal operation. 

The secretarial service circuit 111 utilizes, for 
example, the following data flag in order to detect 
the change of data on the memory 130 (writing 

55 new data, updating, elimination of data, and so on). 

When new data is inputted through the key- 
board 117, or the data previously stored in the 
memory 130 is read out and updated, the control 
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circuit 1 1 1 adds a data flag to the inputted or 
updated data, and controls the memory 130 to 
store it. 

The control circuit 111 detects the change of 
data within the memory 130, but concretely it de- . 5 
tects the data added with the data flag. Thus, the 
control circuit 1 1 1 recognizes the data added with 
the data flag as "changed data", and transmits it to 
the data processing unit. 

Then, the data processing unit controls the w 
memory 202 to store "changed data" transmitted 
from the terminal and the copied data to send back 
to the terminal. The terminal makes~ the above- 
mentioned comparison. 

If the data are coincident as a result of the data 75 
comparison, the control circuit 111 resets the data 
flag of the corresponding data on the memory 130, 
transmits the comparison confirmation signal men- 
tioned above, resets the data on the temporary 
memory 113, and makes the talk end procedure. 20 

Thus, if the data flag is added upon input of 
data or upon updating, the change of data within 
the memory can be easily detected. 

Moreover, the owner of the terminal may desire 
that the input data not be transmitted to the data 25 
processing unit because the data may be ap- 
propriated by a third person. 

In such case, the following different data flags, 
for example, are used. 

When the owner of the terminal gives predeter- 30 
mined instructions (operations) after inputting data, 
the control circuit 111 adds the data flag (second 
data flag) indicating "to inhibit the transmission to 
the data processing unit" to the inputted data, and 
causes it to be stored in the memory 130. 35 

The control circuit controls the data within the 
memory to be automatically transmitted, but the 
data added with the second data flag not to be 
transmitted. 

Therefore, the owner is able to designate data 40 
which is inhibited from being transmitted to the 
data processing unit in accordance with the situ- 
ations such as security. 

Thirdly, the operation for using the terminal as 
a telephone will be mentioned. 45 

When the keyboard 117 (Fig. 2) is operated to 
designate the telephone mode, the secretarial ser- 
vice circuit 1 1 1 sets the communication mode con- 
trol circuit in the telephone mode. Then, a request 
for calling is sent to the radio controller so that a 50 
radio channel is established between the terminal 
and the base station. The secretarial service circuit 
1 1 1 regards the numerical input from the keyboard 
as a dial number, and sends the signal including 
the dial number through the modem to the commu- 55 
nication controller. The address book memory may 
be used to easily provide the functions of auto- 
dialer and abbreviated dialing. 



Fourthly, a description will be made of the 
operation for the comparison between the terminal 
backup data within the data processing unit and the 
terminal internal data which is carried out in a 
specified time period. 

Referring to Fig. 1, when it comes the time set 
within the data processing unit 2 (for example, 0 
a.m. to 3 a.m. in the midnight), the data processing 
unit causes the communication controller to start 
the auto incoming motion for individually calling 
each terminal. The procedure for setting channels 
is the same as the call initiation procedure on the 
terminal side, and thus will not be described. When 
the called terminal is ordered by the data process- 
ing unit to compare data, it checks if the secretarial 
service circuit 1 1 1 within the terminal can accept 
the data comparing operation. If it can accept, the 
secretarial service circuit 111 transmits this situ- 
ation to the data processing unit 2. Then, the data 
processing unit 2 orders the terminal 1 to transmit 
the internal data together with the corresponding 
address in turn.. The terminal transmits data in a 
predetermined memory 114 to 116 together with 
the address under the control of the secretarial 
service circuit 111. The data processing unit 2 
compares the data from the terminal with the data 
stored in the memory 202 at each address unit. 
When the data from the terminal and the data 
stored in the memory are coincident, the data 
processing unit 2 sends a confirmation signal to the 
terminal. Then, the terminal transmits the data of 
the next address. If the data processing unit 2 
detects any discord in the data, it updates the data 
in the memory 202 into the data received from the 
terminal or may send the information of the com- 
mand in a form of electric mail to the terminal, 
which causes the electric mail memorizing circuit 
to store it and which waits for the terminal owner to 
give suitable instructions. 

It is also possible to modify the data on the 
memory 202 into new data at that time by, for 
example, comparing the time preset in data without 
waiting for the instructions from the terminal owner. 
If those preset times are coincident, information of 
the coincidence in data may be sent to the termi- 
nal. 

Moreover, the data processing unit may si- 
multaneously perform the comparing operations for 
a plurality of terminals in a time sharing manner. 
The time taken to make the comparing operation 
for each terminal will be about 10 minutes if the 
data speed on the communication channel is 1200 
b/s (the actual possible data speed on the commu- 
nication channel is 2400 b/s, and in order to reduce 
the transmission error in the transmission line or to 
prevent the malfunction of the system due to the 
transmission error, it is necessary to provide the 
error correction function and the detection function. 
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To this end, in this embodiment, the substantial 
data speed is selected to be half the value, 2400 
b/s) and if the amount of data within the terminal is 
1 00 K bytes. 

When the number of terminals is larger than 
several tens or one hundred, it is desired that the 
comparing operation be made in a time sharing 
manner. In this case, if the number of the terminals 
for which the comparing operation is made in a 
time sharing manner is about ten, the total time to 
be taken for the completion of all comparing oper- 
ations will be about 2 hours in the midnight time 
zone. 

As described above, the data stored in the 
memory of each terminal is stored in the memory 
within the data processing unit Therefore, the own- 
er of each terminal can obtain particular data from 
the data processing unit by designating the names 
of desired recorded data. 

In addition, when inputting of data is made at 
the terminal, it is possible that a pass word is also 
inputted, and that the data and the pass word are 
registered in the memory 202 in accordance with 
the above-mentioned procedure. When data is ob- 
tained from the data processing unit, it is possible 
that a pass word is added to the read request 
signal and that the pass word and the request 
signal are transmitted to the data processing unit 
In the data processing unit, the pass word of the 
specified data is read from the memory 202 and 
compared with that included in the read request 
signal, and only when they are coincident, the data 
can be read, thus reading by a malicious third 
party being prevented. 

A description will be made of an example of 
the group scheduling application using this system. 

Fig. 5 shows the layout of an electric secretar- 
ial terminal. 

On one surface of the folding type terminal is 
provided a function key 158 and a communication 
mode key 152. The former is used for designating 
the modes other than the communication mode 
such as dictionary function and computation func- 
tion. The latter is the key for selecting the commu- 
nication function mode of the terminal, such as 
telephone, mail and schedule. An auxiliary menu 
indicator 153 indicates a concrete process for the 
selected mode. When any one of the communica- 
tion modes is selected, it is indicated on a liquid 
crystal display 1 1 9. The auxiliary menu selection is 
performed by a cursor key 161. Shown at 159 is an 
alphanumeric input key by which the operator 
makes the input to the terminal. The liquid crystal 
display 119 indicates information of communication 
and the information inputted by the input key 159. 
The cursor key 161 makes scrolling of pages and 
movement of lines and letters. Shown at 156 is an 
execution key. When this key is depressed, the 
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inputted information is registered for the terminal or 
transmitted. The earphone 126 and microphone 
127 serve as the handset of telephone when the 
terminal is used as a telephone. A small loud 

s speaker 160 emanates sound each time of key 
input and receiving, thereby stimulating the oper- 
ator's attention. Shown at 104 is a built-in antenna 
for transmitting and receiving high-frequency sig- 
nals between the terminals. A radio circuit 151 

10 receives and demodulates a high-frequency signal 
and it modulates information made at the terminal, 
on a carrier and transmits the modulated signal. 
Shown at 162 is a cord reel for drawing the con- 
nection cord of the earphone 1 26 into the inside of 

75 the terminal. Shown at 150 is a power switch which 
has positions of ON, OFF and standby. For exam- 
ple, in the standby mode, receiving and answer- 
back for the signal can be permitted to reduce the 
power consumption. 

20 A description will be made of the way to make 

schedule communication such as a meeting-open 
notice by use of communication terminals. 

When "schedule" is selected by the commu- 
nication mode key, preparation of draft, notice of 

25 schedule, indication of schedule and attendant 
search are displayed as an auxiliary menu on the 
lower side of the display. 

The preparation of draft is necessary for know- 
ing the persons who want to attend the meeting, 

30 the notice of schedule is for notifying each person 
of a fixed schedule, the indication of schedule is for 
displaying the schedule received by the notice of 
schedule or a schedule on a given day, and the 
attendant search is for checking the attendants in 

35 the meeting with the notified schedule. 

First, the preparation of draft is selected. The 
input to the terminal is made on the display screen 
as shown in Fig. 6 f in a conversational mode. The 
operator answers the question displayed. This con- 

40 versational answer processing is made by the por- 
table terminal mentioned above. The operator in- 
puts the day for a meeting and the place of the 
meeting, the schedule name for determining the 
name of the meeting, the purpose of the meeting, 

45 the names of the expected attendants and the 
grade of importance in attending the meeting. The 
input to the terminal is made at each matter by 
depressing the execution key. The grade of impor- 
tance in attending the meeting is divided into, for 

so example, three ranks, I, II, and III in which order the 
grade of importance is increased. At the end of 
inputting these matters, when only the execution 
key is depressed with respect to one line on the 
display, the terminal regards this operation as the 

55 end of the input. 

When all the matters have been inputted, they 
are indicated on the display of the terminal for the 
purpose of confirmation as shown in Fig. 7. The 
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question of "Do you send this schedule ? Y/N" is 
indicated on the lower side of the display screen. If 
the operator requires no change of the indication, 
the key of Y is depressed, and if not so, the key of 
N is depressed. When Y-key is depressed, them 
terminal transmit this indicated information to the 
data processing unit. When N-key is depressed, 
the cursor key is operated to indicate the matter to 
be changed, and again inputting is made. 

When this indicated information is arrived at 
the data processing unit the data processing unit 
extracts the names of the persons who want to 
attend from the sent information, and searches the 
schedule of each person in the memory 202 of the 
data processing unit on the basis of the key word 
of the name and day's schedules. Then, the free 
time of each person is found from the schedule. 

First, if the period of the meeting does not 
overlap on the schedule of each person, the time 
zone of no overlap is determined as the day and 
time on which the meeting can be held. If the 
period of the meeting overlaps the schedule of 

r 

each person, the grade of importance requested by 
each terminal is compared with that of the sched- 
ule of the person. !f the grade of importance from 
the terminal is higher, that time zone is treated as 
free time. If the result is the same grade of impor- 
tance, a previous engagement is preferentially 
treated. In this way, a time zone which meets the 
requirements of all persons is found and a sched- 
ule is fixed. The data processing unit transmits 
information including the result of the fixed sched- 
ule to the calling terminal. The terminal receives 
the schedule of each person and displays it. Fig. 8 
shows an example of this indication. When all 
persons have free time, the free time zones are 
blinked for easy finding. When there is no free 
time, the message of no free time or the like is 
displayed to blink (Fig. 8 shows the case of having 
free time). The column of present or absent in Fig. 
8 will be mentioned later together with the 
expected-attendants search operation in Fig. 8. 

For searching this time zone, a method can be 
considered in which on the terminal side a desired 
time zone, for example, a.m./p.m. or a fixed time 
and the time at which the meeting will be held are 
inputted and on the data processing unit side the 
free time in each person's schedule and the de- 
sired time zone which meets the demand of each 
terminal are extracted. If the time zones of all 
persons to attend the meeting do not coincide, the 
day of the meeting is changed in the draft mode or 
a schedule is fixed, and sent in the schedule notice 
operation which will be described later. 

When the draft is prepared, and the day and 
time zone of the meeting are fixed as described 
above, a notice of a fixed schedule of the meeting 
is selected in the auxiliary menu and sent to each 
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terminal. 

The notice of schedule includes the period of 
the meeting in addition to the forms shown in Fig. 
6. Also, the period of the meeting is displayed as 
5 the forms shown in Fig. 7, and after confirmation of 
information it is sent to the data processing unit. 
This input operation is the same as in the draft 
preparation except that the period of the meeting to 
be held is added. The data processing unit makes 
to a key word of the name of each person who wants 
to attend, searches the channel number and noti- 
fies each terminal of holding the meeting. This 
notice is stored as a schedule of each person. 

The way to read a schedule by use of a 
75 terminal will be mentioned. 

When a notice of schedule is sent as described 
above, the terminal which has received the notice 
causes the small-sized speaker to sound, informing 
that the notice is received, and permits the display 
20 to indicate the schedule. Thus, the terminal can 
excite the operator's attention to the occurrence of 
the communication operation and inform the oper- 
ator of what kind of operation has been made. The 
operator of the terminal depresses the schedule 
25 key in response to the sound and display. On the 
other hand, the operator of the terminal sometimes 
depresses the schedule key for knowing his own 
schedule. In either case, thereafter the schedule 
display is selected from the auxiliary menu. When 
30 as in the former case a schedule is received and 
the schedule display is selected, the occurrence of 
receiving a schedule is indicated by a flag within 
the terminal (for example, schedule memory 116). 
When the flag is raised, the received schedule is 
35 immediately displayed, and the flag is fallen. The 
flag is used for checking if the schedule display 
has been selected after receiving the schedule or 
at an arbitrary time. Fig. 9 shows an example of the 
display of a schedule. When as in the latter case 
40 the schedule display is selected at an arbitrary 
time, a question of what day's schedule is to be 
displayed is indicated as shown in Fig. 10. Thus, 
when the question is answered by inputting the 
date and depressing the execution key, the termi- 
45 nal transmits the information of date to the data 
processing unit, and the data processing unit, sends 
the schedule of that day back to the terminal. 

The way to store the schedules in the data 
processing unit will be described below. When the 
so time zones of schedules overlap as described in 
the draft preparation, the most preferential sched- 
ule is determined and stored in accordance with 
the grade of importance, and the schedules of low 
grade of importance are all stored. Under this con- 
55 dition, in order to send the schedules to the termi- 
nal, the most preferential schedule is indicated by 
a raised flag so that it can be easily found by the 
terminal. An example of the display at this time is 
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shown in Fig. 11. All the schedules on certain dates 
are displayed and the most preferential schedule 
indicated by the flag is displayed as inverted black 
and white or by blinking on the display screen. If, 
for example, the most preferential schedules which 
the data processing unit treats as are indicated by 
11a, 11d, 11e, the rows of the scheduled 11a, 11 d, 
11e are displayed in inverted black and white and 
the rows of the schedules 11b, 11c are displayed 
as usual. When the information such as place and 
attendants which are not displayed are desired to 
know, the cursor key is operated to move the 
schedule name frame and the execution key is 
depressed, thus bringing the indication shown in 
Fig. 9. 

Why all the schedules are stored and dis- 
- played as shown in Fig. 1 1 is that the operator of 
each terminal can select a schedule in accordance 
with the degree of importance which the operator 
himself decides, not with the three ranks of the 
degree of importance. The operator watches this . 
. display, decides if he attends the meeting, inputs, 
for example, Y for presence, or N for absence in 
the presence or absence column of the display, 
and depresses the execution key. Thus, the termi- 
. nal sends information of the date and time of the 
meeting, the names of the schedule, the names of 
the person who sends the information, and the 
presence or absence to the data processing unit. 
The data processing unit searches the schedules 
on the basis of the key words selected from the 
date, time of the meeting, name of schedule and 
the person who sent, and writes the answer to each 
person into the schedule stored portion of each 
person. 

When the situation of the presence and ab- 
sence in the meeting is desired by the person who 
sent the schedule, the persons-present search is 
selected from the auxiliary menu. When this is 
selected, the kind of the schedule which the person 
sent is first displayed as, for example, shown in 
Fig. 12. Then, the cursor key is operated to move 
the indication frame to the schedule name and the 
execution key is depressed. Thus, the schedule 
name and the date and time of the meeting are 
transmitted to the data processing unit. The data - 
processing unit searches the scheduled on the 
basis of the three pieces of information, and ex- 
tracts the persons who want to attend. In addition, 
the key words of each person who wants to attend 
and the three pieces of information are used to 
extract the information of presence or absence of 
each person in the meeting from the schedule 
memory of each person. This information is fed 
back to the terminal where it is displayed. The 
presence and absence are indicated by O and x in 
the presence/absence column shown in Fig. 8. 

The schedule communication mentioned above 



will reduce the labor and time which are taken for 
setting the date and time of a meeting. 

In addition to this schedule communication, 
there are other communication modes such as 

5 telephone and mail. The auxiliary menu for tele- 
phone includes dial setting, abbreviated dialing and 
auto dialing. The dial setting is selected, the chan- 
nel numbers are registered in the terminal, and 
abbreviated dialing and auto dialing are selected to 

10 make operations as in the conventional additional 
functions of telephone. 

The auxiliary menu for the mail can include 
mail preparation, mail transmission, and mail read- 
ing, by which the mail transmission and reception 

75 can be made by the conventional method. 

A second embodiment of a radio communica- 
tion system of this invention will be described in 
detail with reference to the drawings. 

Fig. 13 is a schematic diagram of the second 

20 embodiment of a radio communication system of 
the invention. A private branch exchange (PBX) 1 1 
is connected through private telephone lines 21 to 
23 to base stations 31 to 33. The subscribers have 
portable telephones 41 to 43. The portable tele- 

25 phones 41 to 43 are connected by radio waves to 
any ones of the base stations 31 to 33 upon 
talking. In Fig, 13, the portable telephone 41 is 
connected to the base station 31 by a radio wave, 
but always not connected thereto. The portable 

30 telephone can be connected to the most suitable 
base station at each time of talking. The private 
branch exchange 1 1 connects the channels among 
the base stations and also connects the extension 
telephones to the public telephone network 51 to 

35 54. A mass storage 13 stores charging information, 
positional information of the portable telephones 
and so on. A controller 12 refers to the mass 
storage 13, and controls the private branch ex- 
change 11 to connect the channels within the 

40 branch exchange. 

Since in this embodiment the portable tele- 
phones are moved together with the owner or user, 
the private branch exchange 1 1 must always follow 
the locations of the portable telephones. In this 

45 embodiment, the base stations 31 to 33 periodi- 
cally transmit location information signals including 
the identification code ID of each base station. The 
format of the transmitted signal is shown in Fig. 14. 
The location information signal, 500 is formed of a 

so preamble for synchronization 510, a base station 
identification 520, command information (command 
for indicating location information) 530, an incoming 
restriction flag 540, and an outgoing restriction flag 
550. The flags 540 and 550 indicate an outgoing 

55 restriction level and an incoming restriction level, 
respectively. The portable telephone can detect its 
own location around a known base station, from 
this signal, and thus upon talking it is found which 
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base station the portable telephone can be con- 
nected to. Each portable telephone sends the base 
station ID included in this information and its own 
ID to the private branch exchange 1 1 each time it 
changes in its position. The transmitted information s 
is supplied through the control circuit 12 to the 
mass storage 13 where it is stored. Thus, the 
private branch exchange 1 1 is able to detect the 
locations of the subscribers (portable telephones), 
and thus upon calling to a subscriber, a correct w 
base station can be selected. 

Fig. 15 is a block diagram of the portable 
telephone in the radio communication system of 
this invention. 

The portable telephone 41 comprises a radio is 
circuit section, a microprocessor section and a 
peripheral circuit section thereof. The radio circuit 
section includes the antenna 104, the receiving 
circuit 102, the transmitting circuit 101, the syn- 
thesizer 105 as an . oscillator for determining the 20 
frequency, the voice circuit 125, the loud speaker 
126, the microphone 127, the modem 106 for mod- 
ulating and demodulating a digital signal such as a 
communication control signal and a electric mail, 
and the voice message recording circuit 128 for 25 
storing the voice message transmitted or the voice 
message being transmitted. The radio circuit sec- 
tion is controlled by a microprocessor (CPU) 921 
through a radio control I/O 920. The microproces- 
sor section includes a ROM 922 having a program 00 
stored therein, a RAM 923 serving as a memory 
which data can be written in and read from, ah 
interrupting timer 924 for the occurrence of an 
interruption at each constant time relative to the 
microprocessor (CPU) 921, a clock 925 for indict- 35 
ing the present day and time, a key scanning 
circuit 118 for reading in the information associated 
with a key 117, the display driver 120 for driving a 
display 929, and a bell driver 930 for ringing a bell 
931. 4Q 

The radio portable telephone 41 has a plurality 
of communication modes such as talking by voice, 
storage of voice message, electric mail with ringing 
and electric mail with nonringing, and makes auto- 
matic switching of these communication modes on 45 
the basis of the information specified in a schedule 
and the present positional information. The portable 
telephone has the function (address book manager) 
for controlling the private information such as ad- 
dress book other than the schedule control func- so 
tion. In this specification, hereinafter, the scheduler 
manager, address book manager and communica- 
tion manager are called together as a secretarial 
service function. 

The CPU 921 makes radio control and control 55 
of secretarial function, and the program for these 
control operations is stored in the ROM 922. Fig. 
16 shows the contents of the stored program in the 



ROM 922. The program includes a basic 
input/output system BIOS, 1300 for radio commu- 
nication, serving as a subroutine group for control- 
ling the radio system, a basic input/output system 
BIOS, 1301 serving as a subroutine group for key- 
ing, display, timer, clock and bell, an operation 
program 1302 for radio communication, and an 
operation program 1303 for secretarial service, as 
the program of application level. The operation 
program 1302 for radio communication includes a 
program 1304 for outgoing control, a program 1305 
for incoming control, and a program 1306 for loca- 
tion control. The operation program 1303 for sec- 
retarial service includes a schedule input/output 
program 1307, an electric mail program 1308, an 
address book input/output program 1309, and a 
scheduler program 1310. 

Fig. 17 shows a memory map of the RAM 923. 
The memory map 923 comprises a memory area 
1501 for storing electric mail to be transmitted or 
received, a memory area 1502 for schedule a 
memory area 1503 for address book, a memory 
area 1504 for present location, a memory area 
1505 for communication control flag, a base station 
identification-location table 1506 for storing the re-' 
lation between the base station ID signal and the 
location of conference room or the like, and a work 
area 1507 for use in stack area or the like. 

Although the terminal 1 in the first embodiment 
includes the radio controller 107 for radio channel 
control and the communication mode control circuit 
110 in addition to the microprocessor 111 having 
the secretarial service function, in this second em- 
bodiment the CPU 921 executes the programs 
1304 to 1310 stored in the ROM 922, thereby 
making the same processing. While the micropro- 
cessor 111 in the first embodiment permits the 
data received through the antenna 104 and the 
data inputted through the keyboard to be stored in 
the memories 114 to 116, 113 associated with the 
kinds of the data, in this second embodiment these 
data are stored in the areas 1501 to 1507 on the 
RAM 923. The provision of a processor for exclu- 
sive use for each processing function and the pro- 
vision of a memory device for exclusive use for 
each piece of data can be arbitrarily combined in 
accordance with the speed of communication chan- 
nel, amount of data to be treated, and necessity for 
miniatuarization of portable terminals. 

The restriction for communication modes in- 
cludes two cases: the restriction based on the 
signal from the base station (communication re- 
striction by location) and the restriction inputted 
when the user sets a schedule (communication 
restriction by the schedule). 

The communication mode which the portable 
telephone eventually selects is either one of the 
receiving mode determined on the basis of the 
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communication restriction by the location and the 
receiving mode determined on the basis of the 
communication restriction by the schedule. The 
details will be described later with reference to Fig. 
22. The communication restriction depending on 
the location is determined by the contents of the 
incoming restriction flag and the outgoing restric- 
tion flag included in the location information signal 
500 (Fig. 14). The monitoring of the communication 
restriction depending on the location and the rec- 
ognition of the present location are performed by 
the location control program 1306 (Fig. 16). This 
program 1306 is started to execute when the loca- 
tion information signal from the base station is 
received by the modem 915. Fig. 18 is a flowchart 
of the location control program 1306. The base 
station ID is detected from the received location 
information signal (step 601), and compared with 
the previous base station ID registered in the 
present location memory area (step 602). If it is 
different therefrom, the base station ID included in 
the received location information signal is written in 
the present location memory area 1504 (step 603) 
and the base station ID is sent to the private 
branch exchange (step 604). The private branch 
exchange stores the base station ID as the ID of 
the base station which that portable telephone can 
now utilize. Thus, the present location of the porta- 
ble telephone is registered in both the portable 
telephone itself and the private branch exchange. 
After this processing, the communication control 
flags 540, 550 included in the location information 
signal are written in the location restriction flag 
memory area 1509 of the communication restriction 
flag memory area 1505 (step 605). 

On the other hand, the restriction depending .on 
the schedule is performed by setting the contents 
of the communication restriction when the user 
inputs the schedule. Fig. 19 shows an example of 
the inputting of the schedule and the setting of the 
restriction level. In this example, in the first con- 
ference room, the incoming call is limited to the 
nonringing communication, and the outgoing call to 
the nonvoice frequency communication, during the 
time, 10:00-12:00. 

The communication mode regarding the re- 
striction, as shown in Fig.20, depends on the com- 
munication, restriction level such as communication 
with ringing, nonringing communication, and voice 
frequency communication, nonvoice frequency 
communication. For example, the electric mail with 
ringing is the mode in which a ringer rings the 
instant that a mail is received. The electronic mail 
indicates the digital character communication mode 
such as address book communication, schedule 
communication, or communication of base station 
ID-location list. 

Fig. 21 shows the format of the communication 
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restriction flag memory area 1505 within the RAM 
923. The communication restriction flag, or the 
incoming restriction flag,' the outgoing restriction 
flag is, as shown in Fig. 21 , formed of three flags: 

s the incoming (outgoing) prohibition flag, the ringing 
prohibition flag and voice communication prohibi- 
tion flag. The incoming (outgoing) prohibition flag 
91 indicates to inhibit all incoming (outgoing) sig- 
nals, the ringing prohibition flag 92 indicates to 

70 inhibit the communication accompanied with ring- 
ing, such as the talking communication and the 
electric mail with ringing, and the voice commu- 
nication prohibition flag 93 indicates to inhibit com- 
munication by voice such as the talking commu- 

75 nication and the voice message. 

The relation between the "communication re- 
striction depending on the location" and the 
"communication restriction depending on the 
schedule" is shown in Fig. 22. When there are two 

20 cases of communication restriction, the commu- 
nication restriction depending on the schedule has 
priority over that depending on the location. How- 
ever, when it is difficult to go to the place at a 
predetermined time for some reason despite the 

25 communication restriction set in a schedule for a 
meeting, it is desired that the communication re- 
striction be ineffective. Therefore, when the related 
person is not present at a specified place at a time 
set in the schedule, the "communication restriction 

30 depending on the location" at that location has 
priority over that depending on the schedule. 

The operation flow at the time of incoming call 
will be described with reference to Fig. 23. 

The portable telephone 41, when receiving a 

35 signal for requesting the incoming call from the 
radio base station, starts the incoming control pro- 
gram 1305. 

At step 700, it is determinded by the location 
specified by the schedule and the present location 

40 information that the communication restriction flag 
(here, incoming restriction flag) for use in determin- 
ing a communication mode is read from the loca- 
tion communication restriction flag or from the 
schedule communication restriction flag. The fur- 

45 ther details thereof will be mentioned later with 
reference to Fig. 24. 

When the communication mode determined at 
step 700 is the mode in which all incoming calls 
are inhibited (incoming call prohibition mode), the 

so calling party is notified of the incoming call prohibi- 
tion mode (step 711). When the communication 
mode is the others (communication mode and so 
on), the program advances to the next step (step 
710). 

55 Then, the communication mode is sent to the 

calling side (step 712), and a response signal from 
the calling side is waited. After the response signal 
is received, the program progresses to the next 

13 
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step (step 71 2). 

When the request communication mode includ- 
ed in the response signal from the calling side is 
an emergency communication mode (which will be 
described later with reference to Fig. 25), the pro- 5 
gram is advanced" (step 714) for making some 
communication (steps 717, 719, 721, 723) without 
no comparison between the communication mode 
of the portable telephone and the request commu- 
nication mode included in .the response signal from to 
the calling party. 

At step 715, the above-mentioned communica- 
tion modes are compared. If there is no coinci- 
dence, the fact of no arrival of the call is transmit- 
ted to the calling side (step 724), and the process- 15 
ing ends. 

If the communication modes are coincident, the 
related communication mode is identified at steps 
716, 718, 720, 722, and each communication is 
made (step 717, 719, 721, 723). Then, the process- 20 
ing ends (step 725). 

Fig. 24 is a detailed flowchart of step 700 of 
the program 1 305. 

At step 701 , it is checked if the communication 
restriction is set in the schedule at the present 25 
time. 

If the communication restriction is found to be 
set at step 701. the location set in the schedule 
and the present location are compared (step 702). 
If the result of the comparison is that the locations 30 
are agree, the communication restriction set in the 
schedule is employed as the incoming call restric- 
tion (step 706). If there is no agreement, the pro- 
gram progresses to the next step 703. If at step 
707 it is found that no communication restriction is 35 
set, it is checked if the communication restriction is 
set in the signal 220 (Fig. 14) from the base station 
(step 703). 

If it is found that there is the so-called 
"communication restriction depending on the loca- 40 
tion" from the result at step 703, the communica- 
tion restriction depending on the location is em- 
ployed as the incoming call restriction (step 705). If 
there is no "communication restriction depending 
on the location", it is decided that there is no 45 
communication restriction (step 704). 

Fig. 25 is a diagram useful for explaining the 
communication between the calling party and the 
called party at steps 712 to 713 (Fig. 23). The 
communication mode on the calling side is trans- so 
mitted to the called side. If the communication 
mode which the calling party first requested is 
possible, the communication start signal is auto- 
matically transmitted from the calling party. If there 
is no possible communication mode, the request 55 
for the change to the communication mode in 
which the call can be received is indicated on the 
display of the calling side, if the calling party 
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selects the restricted communication mode, the 
called side forces the communication to end. How- 
ever, if the communication is emergent, the calling 
party pushes the restriction release key of the key 
117, additing a signal indicative of emergent call to 
the communication start signal so that the call can 
be received without use of the incoming call re- 
striction. However, this key is permitted to only 
once push after receiving the communication mode 
request signal in Fig. 25, for avoiding the abuse of 
the key. 

According to this invention, the present location 
information and the schedule information are used, 
and when a person is not at the corresponding 
location at a time set in the schedule, an alarm is 
issued against the owner, or operator of the tele- 
phone. The alarm is issued by controlling the bell 
931 by the bell driver 930 so that the alarm tone is 
different from the normal ringing tone. If at the time 
of input in the schedule the location calling is made 
on as shown in Fig. 19, no absence in the first 
conference room at 10:00 will result in ringing and 
indication of this fact on the display. If the related 
person is present in the conference room, no alarm 
is issued. Thus, it is possible to avoid the atten- 
dance at a meeting from being forgotten and the 
useless ringing in the meeting. This function is 
executed by the schedule check program 1310 as 
shown in Fig. 26. 

At step 800, the present time is read from the 
clock 925 and stored in the memory 923. 

The present time is compared with the time set 
in the schedule (for example, the time at which the 
meeting is started in Fig. 19) (step 801). If the 
comparison reaches no coincidence, the process- 
ing ends. If there is coincidence, the program goes 
to the next step 802. 

At step 802, it is decided if an alarm is set in 
the corresponding schedule. This alarm may be set 
by operating a separately provided switch on the 
portable telephone. As described with reference to 
Fig. 19, when a schedule is set, another "location 
calling" column may be provided to set the sched- 
ule. 

When an alarm is set, the program advances to 
step 803, and when an alarm is not set, the pro- 
gram goes to step 807. 

At step 803, it is decided if "ON" is set in the 
"location calling" column of the corresponding 
schedule, or if a check alarm on location is set. 

When this check alarm on location is not set. 
an alarm is issued for a predetermined period of 
time, and this fact is indicated on the display (step 
806). 

When the check alarm on location is set. the 
present location is read (step 804), and the read 
present location is compared with the location set 
in the schedule (step 805). If the comparison 
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reaches no agreement, the program goes to step 
806. If the locations are coincident, no alarm is 
issued and the program advances to step 807. 

At step 807, the incoming call receiving restric- 
tion flag is set in the schedule, or a communication 
mode is set, and the processing ends (return). This 
schedule check program is periodically executed 
by the interrupt caused by the interrupting timer 
924. 

The party concerned with the meeting sends a 
notice of opening the meeting to the persons who 
are to participate in the meeting, by means of 
electric mail or schedule communication. When the 
schedule communication is used for the notice, it is 
possible to set so that ringing is made if the related 
person is absent in the meeting as described 
above. When necessary matters are registered in 
the schedule at the telephone terminal of the meet- 
ing opening party, the electric mail having a ringing 
mode is automatically sent to each person when all 
persons are not in the conference room at the 
meeting time. Alternatively, the speech stored in 
the automatic calling voice message circuit is sent 
in the normal voice channel mode. This enables 
the percentage of attendance increase,. 

According to the radio communication system 
of this invention, it is possible to realize the termi- 
nal capable of automatically switching the receiving 
modes. 

To be concrete, since the portable terminal has 
a plurality of communication modes and is capable 
of automatically switching the modes if necessary, 
it is possible to reduce the number of calls of low 
importance during a meeting, and necessary con- 
tents can be transmitted by nonringing communica- 
tion such as electric mail and the voice messages. 
Since the communication modes can be automati- 
cally switched by the schedule and the present 
location, it is not necessary to switch the com- 
plicated modes which change according to the 
situations, convenience is increased, and it is pos- 
sible to avoid the mode switching operation from 
being forgotten. Moreover, since it is noticed that at 
a fixed time the related person is not at the place 
indicated in the schedule, it is possible to prevent 
the attendance at a meeting from being forgotten. 
Furthermore, since the base station ID-location ta- 
ble necessary for location information is automati- 
cally sent from the private branch exchange, it is 
not necessary to manually input at each change. 

Claims 

1. A radio communication system for making 
voice communication or data communication be- 
tween two portable radio telephones (1) within a 
service area formed of a plurality of divided radio 



zones, comprising: 

relay means (3, 4) for making connection control of 
communication channels, and which includes a plu- 
rality of base stations (3) respectively placed in 

5 said radio zones and an exchange station (4) con- 
nected to each of said base stations (3), each of 
said base stations (3) having radio communication 
means for interchanging signals with portable radio 
telephones (1) in the radio zone under control of 

10 the corresponding base station, said radio commu- 
nication means being responsive to a calling re- 
quest from each of said portable radio telephones 
(1) to transmit to said exchange station (4) the 
address of the portable radio telephone of the 

75 opponent included in said calling request, while 
said exchange station (4) transmits an incoming 
call request to the portable radio telephone (1) 
having the address of the opponent, and thereby 
sets a free communication channel on which a 

20 communication signal received from the portable 
radio telephone (1) within its own radio zone is 
transmitted to said exchange station (4) and on 
which a communication signal received from said 
exchange station (4) is transmitted to the portable 

25 radio telephone (1) within said radio zone, said 
exchange station (4) having a table memory (411) 
for storing information concerning the relation be- 
tween the channel to each base station (3) and the 
address of each portable radio terminal (1), thereby 

30 making connection of channels between the base 
stations (3) in accordance with the request from an 
arbitrary one of said base stations (3); and 
a central data processing unit (2) for processing 
data received from said exchange station (4), said 

35 central data processing unit (2) being connected to 
said exchange station (4) and having a central 
memory (202) for storing data received from said 
exchange station (4) and a central processor (201) 
for processing said data, said central data process- 

40 ing unit (2) being connected to said base stations 
(3) when said exchange station (4) receives data 
from" an arbitrary one of said base stations (3); 
wherein each of said portable radio telephones (1) 
includes a radio communication circuit (101, 102, 

45 103, 104, 105) for radio transmitting and receiving 
voice or data signals between the corresponding 
portable radio telephone (1) and said base station 
(3) which is assigned to the radio zone in which 
said corresponding radio telephone (1) is located, a 

so receiver (126) for producing the voice signal from 
said radio communication circuit, a transmitter 
(127.) for supplying the voice signal from a user to 
said radio communication circuit, data input means 
(117, 118) for specifying a voice communication 

55 mode for transmitting and receiving the voice sig- 
nal to or from said base station (3) or a data 
communication mode for transmission or reception 
of the data signal, and inputting data in said data 



15 

BNSDOCJD: <EP 0399520A2 I > 



29 



EP 0 399 520 A2 



30 



communication mode by the user, data output 
means (119, 120, 129. 160) for producing data in 
said data communication to the user, an inner 
memory for storing a program, and a terminal 
processor (111) which executes said program so 5 
that data inputted by said data input means is 
supplied in a format to said radio communication 
circuit and data from said radio communication 
circuit is supplied in a certain format to said data 
output means. iq 

2. A radio communication system according to 
claim 1, wherein said portable radio telephone (1) 
includes a first memory (114-116) for adding a flag 
to data inputted by said data input means and 
storing said flag-added data as first data, and a 75 
second memory (113) for temporarily storing data 

to be transmitted to said base station (3) as second 
data, said terminal processor, during a predeter- 
mined period, reads said first data added with said 
flag from said first memory, stores it as said sec- 20 
ond data in said second memory, and eliminates 
the flag from said first data within said first memory 
after transmitting said second data to said base 
station. 

3. A radio communication system according to . 25 
claim 1, wherein said portable radio telephone (1) 

has a memory for adding a code indicative of 
permitting or inhibiting the transmissing of data to 
said data processing unit (2), to data inputted by 
said data input/output means and storing the code- 30 
added data, and said terminal processor (111) 
automatically transmits only the data with its code 
indicating the permission of transmitting data, to 
said base station (3) during a predetermined pe- 
riod. 35 

4. A radio communication system according to 
claim 2, wherein said central data processing unit 
(2) controls said central memory to store said sec- 
ond data received through said relay means (3, 4) 
from said portable radio telephone, said central 40 
processor copies said second data and sends said 
copied data through said relay means back to said 
portable radio telephone, said terminal processor of 

said portable radio telephone compares said 
copied data and the second data of said second 45 
memory and transmits the result to said central 
data processing unit, and said central data pro- 
cessing unit eliminates said second data from said 
central memory if the result of the comparison 
reaches disagreement. 50 

5. A radio communication system according to 
claim 4, wherein said portable radio telephone (1) 
when said result of the comparison reaches dis- 
agreement, eleminates said second data or again 
transmits said second data to said data processing 55 
unit (2). 

6. A radio communication system according to 
claim 1, wherein said central processor of said 



centrai data processing unit (2) processes the data 
stored in said central memory (202) in accordance 
with a request signal received through said relay 
means (4, 3) from said portable radio telephone (1) 
in said data communication mode, and transmits 
the result of said processing to the portable radio 
telephone specified by said request signal. 

7. A radio communication system according to 
claim 1, wherein said terminal processor (111) of 
said portable radio telephone (1) has the function to 
transmit data including a pass word inputted by 
said data input means, to said base station, and 
said central processor (201) of said central data 
processing unit (2) eliminates said data from said 
central memory when the data received through 
said relay means from an arbitrary one of said 
portable radio telephones does not include said 
pass word. 

8. A radio communication system according to 
claim 1, wherein said portable radio telephone (1) 
has a memory for storing data inputted by said 
data input means (117, 118), said terminal proces- 
sor (111) transmits information including said data 
and the address on said memory through said 
relay means to said central data processing unit 
(2), and said central processor (201) of said central 
data processing unit (2) controls said central mem- 
ory to store the data included in said information as 
first data in association with said address, reads, 
during each predetermined period, the data speci- 
fied by said address as second data through said 
relay means (4, 3) from said portable radio tele- 
phone (1), compares said first data and said sec- 
ond data, and updates said first data on said cen- 
tral memory into said second data in accordance 
with the result of the comparison. 

9. A radio communication system according to 
claim I, wherein said portable radio telephone (1) 
has a clock (112) for producing the present time, 
and a memory for storing the data inputted from 
said data input means, and said terminal processor 
(111) transmits information including said data, the 
address at which said data is stored in the mem- 
ory, and a time at which said data is produced, 
through said relay means to said central data pro- 
cessing unit (2), said central processor (201) of 
said central data processing unit (2) controls said 
centrai memory (202) to store the data included in 
said information as first data in association with 
said address and said data production time, reads, 
during each predetermined period, the data speci- 
fied by said address from said memory of said 
portable radio telephone (1) through said relay 
means as second data, compares the production 
time of said first data with that of said second data, 
and permits said central memory to store data of 
newer production time. 

10. A radio communication system according 
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to claim 1, wherein said portable radio telephone 
(1) has timer means (112) for generating the 
present time and a date, a schedule memory (116) 
for storing schedule information inputted from said 
data input means (118, 117), and ringing means for 
generating a ringing tone by which the user is 
notified of having received an incoming call signal 
from said base station, said terminal processor 
(111) controls said ringing means in accordance 
with said schedule information, and the present 
time and date generated from said timer means 
when said terminal processor (111) receives in said 
voice communication mode the incoming call sig- 
nal from said base station (3) which is assigned to 
the radio zone in which said portable radio tele- 
phone (1) is located. 

11. A radio communication system according 
to. claim 10, wherein said portable radio telephone 
has a memory for storing the relation between the 
address of each base station and location informa- 
tion, and said terminal processor (111) controls 
said ringing means in accordance with said location 
information on said memory, said schedule infor- 
mation, and the present time and date generated 
from said timer (112) which are related with the 
address of said base station (3) included in said 
incoming call signal from said base station. 

12. A radio communication system according 
to claim 10, wherein said portable radio telephone 
(1) has a memory for storing the relation between 
the address of each base station and location in- 
formation and sets said schedule information in 
association with at least time data and location 
data, and said terminal processor (111) controls 
said ringing means to generate an alarm tone dif- 
ferent from said ringing tone when the location 
information on said memory which associates with 
the address of said base station included in a 
control signal transmitted from the base station 
during each predetermined period is different from 
the location data included in said schedule informa- 
tion. 

13. A radio communication system according 
to claim 10, wherein said terminal processor (111) 
of said portable radio telephone (1), when having 
received a predetermined incoming call request 
signal from said base station (3), actuates said 
ringing means irrespective of said schedule in- 
formation and the present time and date generated 
from said timer means. 

14. A portable radio telephone for a radio com- 
munication system for making voice communica- 
tion or data communication between two portable 
radio telephone (1 ) within a service area formed of 
a plurality of divided radio zones, said radio com- 
munication system comprising: relay means (4, 3) 
for making connection control of communication 
channels, and which includes a plurality of base 
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stations (3) respectively placed in said radio zones 
and an exchange station (4) connected to each of 
said base stations, each of said base stations hav- 
ing radio communication means (6, 303, 301, 302, 
5 305) for interchanging signals with portable radio 
telephones (1) in the radio zone under control of 
the corresponding base station, said radio commu- 
nication means being responsive to a calling re- 
quest from each of said portable radio telephones 

10 (1) to transmit to said exchange station (4) the 
address of the portable radio telephone of the 
opponent included in said calling request, while 
said exchange station (4) transmits an incoming 
call request to the portable radio telephone having 

is the address of the opponent.and thereby sets a 
free communication channel on which a commu- 
nication signal received from the portable radio 
telephone within its own radio zone is transmitted 
to said exchange station (4) and on which a com- 

20 munication single received from said exchange sta- 
tion is transmitted to the portable radio telephone 
(1) within said radio zone, said exchange station (4) 
having a table memory (411) for storing information 
concerning the relation between the channel to 

25 each base station (3) and the address of each 
portable radio terminal (1), thereby making connec- 
tion of channels between the base stations (3) in 
accordance with the request from an arbitrary one 
of said base stations; and 

30 a central data processing unit (2) for processing 
data received from said exchange station (4) f said 
central data processing unit (2) being connected to 
said exchange station (4) and having a central 
memory (202) for storing data received from said 

35 exchange station and a central processor (201) for 
processing said data, said exchange station con- 
trolling said base stations and said central process- 
ing unit to be connected when said exchange sta- 
tion receives data from an arbitrary one of said 

40 base stations; 

said portable radio telephone comprising: a radio 
communication circuit (104, "103, 101, 102, 105) for 
radio transmitting and receiving voice or data sig- 
nals between the corresponding portable radio tele- 

45 phone (1) and said base station (3) which is as- 
signed to the radio zone in which said correspond- 
ing radio telephone is located; 
a receiver (1 26) for producing the voice signal from 
said radio communication circuit; 

so a transmitter (127) for supplying the voice signal 
from a user to sard radio communication circuit; 
data input means (117, 118) for specifying a voice 
communication mode for transmitting and receiving 
the voice signal to or from said base station or a 

55 data communication mode for transmission or re- 
ception of the data signal, and inputting data in 
said data communication mode by the user; 
data output means (119, 120) for producing data in 

17 
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said data communication to the user; 
an inner memory for storing a program; and 
a terminal processor (111) which executes said 
program so that data inputted by said data input 
means is supplied in a format to said radio commu- 5 
nication circuit and data from said radio commu- 
nication circuit is supplied in a certain format to 
said data output means. 

15. A portable radio telephone according to 
claim 14, wherein said portable radio telephone ro 
includes a first memory for adding a flag to data 
inputted by said data input means and storing said 
flag-added data as first, data, and a second mem- 
ory for temporarily (113) storing data to be trans- 
mitted to said base station as second data, said rs 
terminal processor, during each predetermined pe- 
riod, reads said first data added with said flag from 

said first memory, stores it as said second data in 
said second memory, and eliminates the flag from 
said first data within said first memory after trans- 20 
mitting said second data to said base station. 

16. A portable radio telephone according to 
claim 14, wherein said portable radio telephone has 
a memory for adding a code indicative of permit- 
ting or inhibiting the transmissing of data to said 25 
data processing unit, to data inputted by said data 
input/output means and storing the code-added 
data, and said terminal processor (111) automati- 
cally transmits only the data with its added code 
indicating the permission of transmitting said data, 30 
to said base station with a predetermined period. 

17. A portable radio telephone according to 
claim 15, wherein said central data processing unit 
(2) controls said central, memory (202) to store said 
second data received through said relay means 35 
from said portable radio telephone (1), said central 
processor (201) copies said second data and sends 

said copied data through said relay means back to 
said portable radio telephone (1), said terminal 
processor (111) of said portable radio telephone 40 
compares said copied data and the second data of 
said second memory and transmits the result to 
said central data processing unit (2), and said cen- 
tral data processing unit eliminates said second 
data from said central memory if the result of the 45 
comparison reaches disagreement. 

18. A portable radio telephone according to 
claim 17, wherein said portable radio telephone (1), 
when said result of the comparison reaches dis- 
agreement, eliminates said second data or again so 
transmits said second data to said data processing 

unit (2). 

19. A portable radio telephone according to 
claim 14, wherein said central processor (201) of 

said central data processing unit (2) processes the 55 
data stored in said central memory (202) in accor- 
dance with a request signal received through said 
relay means (3, 4) from said portable radio tele- 



phone in said data communication mode, and 
transmits the result of said processing to the porta- 
ble radio telephone specified by said request sig- 
nal. 

20. A portable radio telephone according to 
claim 14, wherein said terminal processor (111) of 
said portable radio telephone (1 ) has the function to 
transmit data including a pass word inputted by 
said data input means, to said base station, and 
said central processor (201) of said central data 
processing unit (2) eliminates said data from said 
central memory when the data received through 
said relay means from an arbitrary one of said 
portable radio telephones (1) does not include said 
pass word. 

21. A portable radio telephone according to 
claim 14, wherein said portable radio telephone has 
a memory for storing data inputted by said data 
input means (117, 118), said terminal processor 
(111) transmits information including said data and 
the address on said memory through said relay 
means to said central data processing unit, and 
said central data processing unit (2) controls sard 
central memory (202) to store the data included in 
said information as first data in association with 
said address, reads, during each predetermined 
period, the data specified by said address as sec- 
ond data through said relay means from said porta- 
ble radio telephone, compares said first data and 
said second data, and updates said first data on 
said central memory into said second data in ac- 
cordance with the result of the comparison. 

22. A portable radio telephone according to 
claim 14, wherein said portable radio telephone has 
a clock (112) for producing the present time, and a 
memory for storing the data inputted from said 
data input means, and said terminal processor 
(111) transmits information including said data, the 
address at which said data is stored in the mem- 
ory, and a time at which said data is produced, 
through said relay means to said central data pro- 
cessing unit (2), said central processor (201) of 
said central data processing unit (2) controls said 
central memory (202) to store the data included in 
said information as first data in association with 
said address and said data production time, reads, 
during each predetermined period, the data speci- 
fied by said address from said memory of said 
portable radio telephone (1) through said relay 
means as second data, compares the production 
time of said first data with that of said second data, 
and permits said central memory to store data of 
newer production time. 

23. A portable radio telephone according to 
claim 1 4, wherein said portable radio telephone has 
timer means (112) for generating the present time 
and a date, a schedule memory (116) for storing 
schedule information inputted from said data input 
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means, and ringing means for generating a ringing 
tone by which the user is notified of having re- 
ceived an incoming call signal from said base 
station, said terminal processor (111) controls said 
ringing means in accordance with said schedule 
information, and the present time and date gen- 
erated from said timer means when said terminal 
processor (111) receives in said voice communica- 
tion mode the incoming call signal from said base 
station (3) which is assigned to the radio zone in 
which said portable radio telephone is located. 

24. A portable radio telephone according to 
claim 23, wherein said portable radio telephone has 
a memory for storing the relation between the 
address of each base station and location informa- 
tion, and said terminal processor (111) controls 
said ringing means in accordance with said location 
information on said memory, said schedule infor- 
mation, and the present time and date generated 
from said timer which are related with the address 
of said base station included in said incoming call 
signal from said base station. 

25. A portable radio telephone according to 
claim 23, wherein said portable radio telephone has 
a memory for storing the relation between the 
address of each base station and location informa- 
tion and sets said schedule information in associ- 
ation with at least time data and location data, and 
said terminal processor (111) controls said ringing 
means to generate an alarm tone different from 
said ringing tone when the location information on 
said memory which associates with the address of 
said base station included in a control signal trans- 
mitted from the base station during each predeter- 
mined period is different from the location data 
included in said schedule information. 

26. A portable radio telephone according to 
claim 23, wherein said terminal processor (111) of 
said portable radio telephone, when having re- 
ceived a predetermined incoming call request sig- 
nal from said base station (3), actuates said ringing 
means irrespective of said schedule information 
and the present time and date generated from said 
timer means (1 12). 

27. A radio communication system for making 
voice communication or data communication be- 
tween two portable radio telephones (1) within a 
service area formed of a plurality of divided radio 
zones, comprising: 

a plurality of base stations (3) respectively placed 
in said radio zones; and 

an exchange station (4) connected to each of said 
base stations; 

each of said base stations (3) having radio commu- 
nication means (6, 302, 301, 303, 305) for inter- 
changing signals with portable radio telephones (1) 
in the radio zone under control of the correspond- 
ing base station, said radio communication means 
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being responsive to a calling request from each of 
said portable radio telephones to transmit to said 
exchange station (4) the address of the portable 
radio telephone of the opponent included in said 

s calling request, while said exchange station trans- 
mits an incoming call request to the portable radio 
telephone having the address of the opponent, and 
thereby sets a free communication channel on 
which a communication signal received from the 

10 portable radio telephone (1) within its own radio 
zone is transmitted to said exchange station (4) 
and on which a communication signal received 
from said exchange station is transmitted to the 
portable radio telephone within said radio zone, 

75 said exchange station having a table memory (411) 
for storing information concerning the relation be- 
tween the channel to each base station (3) and the 
address of each portable radio terminal, thereby 
making connection of channels between the base 1 

20 stations in accordance with the request from an 
arbitrary one of said base stations; 
wherein each of said portable radio telephones (1) 
includes a radio communication circuit (101-105) 
for radio transmitting and receiving voice or data 

25 signals between the corresponding portion radio 
telephone (1) and said base station (3) which is 
assigned to the radio zone in which said cor- 
responding radio telephone is located, a receiver 
(126) for producing the voice signal from said radio 

30 communication circuit, a transmitter (127) for sup- 
plying the voice signal from a user to said radio 
communication circuit, data input means for input- 
ting data (117, 118), a schedule memory (116) for 
storing schedule information inputted from said 

35 data input means, timer means (112) for generating 
the present time and date, ringing means for gen- 
erating a ringing tone for notifying the user of 
having received an incoming call signal from said 
base station, and a terminal processor (111) for 

40 actuating said ringing means in accordance with 
said schedule information and the present time and 
date generated from said timer means when having 
received an incoming call signal from the base 
station which is assigned to the radio zone includ- 

45 ing said portable radio telephone. 

28. A portable radio telephone according to 
claim 27, wherein said portable radio telephone has 
a memory for storing the relation between the 
address of each base station and location informa- 

so tion, and said terminal processor (111) controls 
said ringing means in accordance with the location 
information on said memory which information is 
concerned with the address of said base station 
which address is included in the incoming call 

55 signal from said base station (3), said schedule 
information, and the present time and date gen- 
erated from said timer means (1 1 2). 

29, A portable radio telephone according to 

19 



37 



EP 0 399 520 A2 



38 



claim 27, wherein said portable radio telephone has 
a memory for storing the relation between the 
address of each base station and location informa- 
tion, said schedule information being set so that at 
least time data and location data have a correlation, 
and said terminal processor (111) controls said 
ringing means to generate alarm sound different 
from said ringing tone when the location informa- 
tion of said memory which information has a cor- 
relation with the address of said base station in- 
cluded in a control signal transmitted from the base 
station during each predetermined period is dif- 
ferent from the location data included in said 
schedule information. 

30. A portable radio telephone according to 
claim 27, wherein said terminal processor (111) of 
said portable radio telephone (1), when having re- 
ceived a certain incoming call request signal from 
said base station (3), actuates said ringing means 
irrespective of said schedule information and the 
present time and date generated from said timer 
means. 

31. A portable radio telephone for a radio com- 
munication system for making voice communica- 
tion between two portable radio telephones (1) 
within a service area formed of a plurality of di- 
vided radio zones, said radio communication sys- 
tem including a plurality of base stations (3) placed 
in said radio zones, respectively, and an exchange 
station (4) connected to each of said base stations, 
each of said base stations having radio commu- 
nication means (6, 301-303, 305) for interchanging 
signals with portable radio telephones (1) in the 
radio zone under control of the corresponding base 
station (3) t said radio communication means being 
responsive to a calling request from each of said 
portable radio telephones to transmit to said ex- 
change station (4) the address of the portable radio 
telephone of the opponent included in said calling 
request, while said exchange station transmits an 
incoming call request to the portable radio tele- 
phone having the address of the opponent.and 
thereby sets a free communication channel on 
which a communication signal received from the 
portable radio telephone within its own radio zone 
is transmitted to said exchange station and on 
which a communication signal received from said 
exchange station is transmitted to the portable ra- 
dio telephone within said radio zone, said exchange 
station having a table memory (411) for storing 
information concerning the relation between the 
channel to each base station and the address of 
each portable radio terminal, thereby making con- 
nection of channels between the base stations (3) 
in accordance with the request from an arbitrary 
one of said base stations, said portable radio tele- 
phone comprising: 

a radio communication circuit (101-105) for trans- 
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mining and receiving a voice signal on a radio 
wave from and to the base station (3) which is 
assigned to the radio zone in which said portable 
radio telephone is located; 
s a receiver (126) for emanating sound of the voice 
signal derived from said radio communication cir- 
cuit; 

a transmitter (127) for converting voice from the 
user into the voice signal which is transmitted to 

10 said radio communication circuit: 

data input means for inputting data (117, 118); 
a schedule memory (116) for storing schedule in- 
formation inputted through said data input means; 
timer means (112) for generating the present time 

rs and date; 

ringing means for generating a ringing tone, by 
which the user is notified of having received an 
incoming call signal from the base station; and 
a terminal processor (111) for actuating said ringing 

20 means in accordance with said schedule informa- 
tion and the present time and date generated from 
said timer means when having received the incom- 
ing call signal from the base station which is as- 
signed to the radio zone in which said portable 

25 radio telephone is located. 

32. A portable radio telephone according to 
claim 31 wherein said portable radio telephone (1) 
has a memory for recording the relation between 
the address of each base station and location in- 

30 formation, and said terminal processor (111) con- 
trols said ringing means in accordance with the 
location information on said memory which infor- 
mation is associated with the address of said base 
station included in the incoming call signal from 

35 said base station, said schedule information, and 
the present time and date generated from said 
timer means. 

33. A portable radio telephone according to 
claim 31 , wherein said portable radio telephone has 

40 a memory for recording the relation between the 
address of each base station and location informa- 
tion, and sets said schedule information so that at 
least the time data and the location data are asso- 
ciated with each other, and said terminal processor 

45 (111) controls said ringing means to generate alarm 
sound different from said ringing tone when the 
location information of said memory which is asso- 
ciated with the address of said base station (3) 
included in the control signal transmitted from the 

so base station during each certain period is different 
from the location data included in said schedule 
information. 

34. A portable radio telephone according to 
claim 31, wherein said terminal processor (111) of 

55 said portable radio telephone actuates said ringing 
means irrespective of said schedule information 
and the present time and date generated from said 
timer means (112) when having received a pre- 

20 



39 



EP 0 399 520 A2 



determined incoming call request signal from said 
base station (3). 
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2) This invention proposes a radio communication 
system including a plurality of radio terminals (1), a 
relay apparatus (3, 4) (including a plurality of base 
stations and an exchange station) connected to each 
radio terminal so that the radio terminals can inter- 
change information from each other, and a data 
processing unit (2) connected to the relay apparatus, 
each radio terminal (1) having a circuit (126, 127) for 
inputting and outputting a voice signal and a circuit 
(117, 118, 119, 120) for inputting and outputting data 
whereby it can communicate with another radio ter- 
minals (1) or with the data processing unit through 
the relay apparatus. The radio terminal of this inven- 
tion further has a clock (112), and a circuit (116) for 
storing a schedule inputted by the user thereby to 
automatically select a receiving mode such as a 
ringing mode or a nonringing mode in accordance 
with the contents of the schedule, the present time 
and so on. 
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